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Introduction
Long-term residents at high altitude have both a blunted response to hypoxia (Severinghaus, Bainton & Carcelen, 1966) and also large carotid bodies (Arias-Stella, 1969) . These changes may also occur in hypoxic disease states and have important consequences. We have tried to reproduce them in rats kept at low oxygen tensions (preliminary communication; Barer, Edwards & Jolly, 1972) .
Methods
Litters of weanling male Wistar rats were divided, half being kept in a hypoxic chamber and half as con- trol animals. A hypobaric chamber at 52 kPa (390 mmHg) and a normobaric hypoxic chamber at equivalent Poz (10.7% Oz) were used. Conditions and maintenance were as described before (Hunter, Barer, Shaw & Clegg, 1974 ; Cryer 8c Bartley, 1974).
After varying periods in a chamber the rats were subjected to ventilatory tests or their carotid bodies were removed for histology. Some were studied after recovery periods in air. All were compared with littermate control rats.
The volume of carotid bodies, fixed in formolsaline, was assessed from areas of serial sections by Simpson's rule as described earlier (Edwards, Heath, H a r r i s , Castillo, Kruger & Arias-Stella, 1971).
Ventilatory tests were made under light pentobarbitone anaesthesia (17-20 mg given intraperitoneally according to body weight, after ethyl chloride induction) within 2 h of removal from the chamber. If additional pentobarbitone was needed ventilatory tests were suspended until ventilation (VE) returned to control values. The trachea was cannulated and the rat placed in a cylindrical plethysmograph (29 cm x 9 cm), the tracheal cannula being connected externally to a T-piece across which a gentle stream of various gas mixtures was blown. The dead space from the tracheal opening to the T-piece was 0.5 ml. Tidal volume (tT) was measured from plethysmograph pressure. Rats breathed 100% O2 in the control state and then 12, 10 or 8 % O2 in Nz for 2-5 min. The plethysmograph was calibrated with known volumes of air, with correction for body size. Mean values SEM for control rats breathing 100% O2 were 157+12 ml, V, 1.9 20.15 ml and respiratory frequency 84 f7.6/min (five rats, body weight 205 7 g).
Results
Unless otherwise stated, results are expressed as the mean value +SEM.
Carotid bodies
Carotid bodies were enlarged similarly in rats from both chambers and results are combined. The mean volume of twenty-five carotid bodies from seventeen ex-chamber rats (exposed from 4 weeks old for 14-26 days) was 41-5 f 3.8 nl; in thirty-five carotid bodies from twenty-three littermate control rats it was 11 f 0.6 nl (P < 0.001). When related to body weight, which was reduced in ex-chamber rats (Hunter et al., 19741 , the difference was even greater. 'In four exchamber rats, combined right and left carotid body volume/body weight was 0.86k0.07 nllg; in four control rats it was 0.13f0.01 nl/g (P<0401). Enlargement persisted after 4 weeks' recovery. The mean volume of seven carotid bodies from four rats, studied after 4 weeks' recovery from 26 days in 10.7% O+, was 27.7 k 1.8 nl whereas that of seven carotid bodies from four control rats was 9.0 k 0.7 nl (P<O.Ool). The enlarged carotid "bodies showed no degenerative changes, They contained fewer type 1 cell nucleilunit area and, frequently, grossly dilated sinusoids. A morphometric analysis is in progress. Table 1 shows that hypoxic gas mixtures caused smaller increases of V e and that maximum V e during hypoxia was reached more slowly in ex-chamber than control rats. This small response to hypoxia was short-lived. Thirteen ex-chamber rats were allowed to recover for from 2 to 28 days. From the third f recovery day, results of acute hypoxia tests were similar to those in control rats.
Ventilation tests
In ex-chamber rats, Vdbody weight was greater than in control rats while breathing 100% O2 and slightly less than control rats while breathing 12% 0 2 (Table 1) . Ex-chamber rats weighed less than control animals, so that the control soup included rats equal to and lighter than the ex-chamber rats as well as their littermates. These results show that exchamber rats were hyperventilating while breathing 100% On, which might explain their lesser response to acute hypoxia.
Discussion
Carotid body enlargement is seen in men (AriasStella, 1969) and animals living at high altitude and in patients with chronic hypoxia (Edwards, Heath & Harris, 1931) . We have now produced enlargement in rats kept in both hypobaric and normobaric hypoxic conditions, enlargement developing in 2 weeks but resolving more slowly, being still present after 4 weeks' recovery. However, Heath, Edwards, Winson & Smith (1973) (I) Ex-chamber rats were kept in a chamber at 52 kPa or 10.7% 0 2 from 4 weeks old for 2-1 1 week.
('1 4 assessed at intervals over 10 s periods.
(3) Mean body weight 180+ 8 (SEM) g for control and 138f 3 g for ex-chamber rats. Laidler & Kay, 1975) and in all rats kept at 41 kPa (308 mmHg; Blessing & Wolff, 1973 
